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For the absolute measurement of current the tangent galvano-
meter has the advantage that it is easy to arrange the coils for
accurate measurement and convenient calculation of the magnetic
force per unit current acting on the needle. It is, however,
necessary to know the horizontal component (H) of the earth's
magnetic field (which can be found by experiment) when so used,
and in any case it labours under the disadvantage that H is not
constant for all time even at one place, and is, moreover, affected
by any change in position of neighbouring magnets or pieces of
iron ; hence many precautions are necessary. Then there are
occasional magnetic storms during which the variations of H are
so rapid and capricious that the use of the tangent galvanometer
is hopeless while they last. Such inconveniences were tolerated,
but the general adoption of electric tramways in towns, with the
perpetual disturbance of inevitable earth currents, led to the
complete abandonment of the ordinary tangent galvanometer for
serious work*.

Consequentially modern current measuring instruments have
undergone a considerable amount of " specialisation of function."
The ammeters .which are used for the regular work of current
measurement are generally of a type which is not affected by
" stray " magnetic fields, earth currents, and such like, but give
the same reading for the same current on every occasion. It has,
however, to be graduated or calibrated by comparison with a
" standard " instrument, that is, one arranged so that the current
is capable of being calculated from its reading without the inter-
vention of another ammeter. Such standard instruments are
generally less convenient to use, but of course are only required for
the purpose of cc calibrating " others.

The student will be able to understand descriptions of the
various types of modern cxxrrent measuring instruments much more
easily if he has a good general idea of the nature of the magnetic
forces produced by currents in various arrangements of coils.
This we proceed to give by showing the shapes assumed by the

* It is still convenient, however, to use it " backwards " as a means of deter-
mining H, by sending a known current through it. The " mirror" forms of
galvanometer working on the same principle are still -used where great sensitiveness
is required (generally, however, with ** permanent magnet control,'* and sometimes
arranged "astatically ").